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ABSTRACT 
Advances in molecular nano-technology (MNT) provide a wealth information 
about the construction of molecular nano-rods based on different architecture, 
especially the columnar liquid crystalline has attracted a great deal of research 
attention. Compared with different mesogens, the advantage of using dendritic 
DOBOB mesogens for the construction of nano-rods include the ability to 
self-assemble, the tendency to form columnar mesophases, the compact cylinder 
structures, and the ease of synthesis especially for controllable columnar dimensions 
via the convergent dendrimer strategy. 
As one of the typical representatives in this respect, the supramolecular dendritic 
concept developed by Percec results from the self-assembly of structurally perfect 
dendrons with pre-programmed shapes into supramolecular cylindrical and spherical 
dendrimers, which then self-organize into various liquid crystalline mesophases. The 
combination of dendrimers and linear polymers which called dendronized polymer 
has been employed to achieve particular self-assembly effects. Dendronized polymers 
containing self-assembling dendrons form cylindrical or spherical objects whose 
diameters are defined on the nanoscale, which make them can be visualized and 
manipulated individually. Such features are desirable for top-down assembly of 
nanostructures and devices. 
Most of the dendronized polymers developed by Percec are base on the flexible 
chains such as polymethacrylic acetate or polystyrene, but the semi-rigid backbone 
such as polysaccharide has never been researched. So we have designed and 
synthesized a series of liquid crystalline nano-molecules, which are comprised of 
polysaccharide backbone with various mesogenic moities based on DOBOB dendron 
grafted. This new type of liquid crystalline nano-molecules maybe used as candidate 
of nano-objects, such as nano-rotor. Their self-assembly mesophase structure has been 
well studied, also the corresponding optoelectronic properties were characterized in 
order to explore these materials in the field of possible optoelectronic applications. 
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DOVOB acid have been synthesized. Then they were grafted onto polysaccharide. 
Different type of polysaccharide with appropriate molecular weight have been 
attempted, and finally semi-substituted ethyl cellulose (EC) was chosed for its good 
solubility in the most organic solvent after a period of difficult exploration. A series of 
liquid crystalline polymers with dendron grafted ethyl cellulose have been sythesized, 
all of their chemical structure have been characterized by FTIR, NMR et. al. 
  The self-assembly mesophase structure of mini-dendrons and their graft products 
has been studied by combination of DSC, POM, XRD and SAED, also computer 
simulation. Different dendron structure tend to show different self-assembly behavior, 
such as columnar phase belongs to DOBOB acid and DOVOB acid, while crystalline 
phase and smetic phase belongs to BOB acid and DOB acid respectively. Compare to 
DOBOB acid, the chemical asymmetric structure was introduced by DOVOB, which 
makes it to show glass transition. This property was prerequisite for the naro-rotor. It 
was not difficult to understand that the poor liquid crystallinity of EC-g-BOB and 
EC-g-DOB, because the BOB and DOB moities have disrupted the ordered 
arrangement of EC chains. But the DOBOB and DOVOB moities have show their 
rather stronger self-assembly power. Both of their graft products can self-assemble 
into columnar phase with column diameter between 4-5nm. 
  Finally, the photoluminescence (PL) property of the mini-dendron and graft 
products have been characterized by fluorescence spectrometry. The results showed 
that DOVOB acid with its graft products possess fluorescence emission in the visible 
light region which maybe used as optoelectronic material despite of their relatively 
low fluorescent quantum efficiency compared to quinine sulfate. 
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白长约 160nm，分子量达到 460kD。液晶界所熟知的烟草花叶病毒 TMV[31]，由
2130 个相同的蛋白质单元和一条 RNA 构成，为管型纳米结构，长 300 纳米，螺






三磷酸腺苷酶（简称 ATP 酶）[32]，可以算是世界上 小的旋转式“发动机”。ATP
酶是一种生物体中普遍存在的酶。它由两部分组成，一部分结合在线粒体膜上，
称为 F0；另一部分在膜外，称为 F1（见图 1.1[33]）。F0-ATP 酶的 3 个α与 3 个β瓣
状亚基构成质子流经膜的通道。当质子流经 F0 时产生力矩，从而推动了 F1-ATP
酶的 g 亚基的旋转。通过 g 亚基的顺时针与逆时针旋转来合成或者水解三磷酸腺
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